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(57) ABSTRACT 

A device and a method for producing Zones of desired air 
permeability in the enveloping material of rod-shaped 
articles, particularly in the tobacco-processing industry. The 
device comprises a beam-guiding device for focusing an 
energy-rich beam, generated by a radiation source, onto the 
enveloping material in order to form perforation Zones, as 
Well as a multiple beam-generating device that generates a 
multiple beam from the single beam. The multiple beam 
generating device is provided With at least one optical 
element that is ?xed in its operating position relative to the 
beam. 
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DEVICE FOR PERFORATING ROD-SHAPED 
ARTICLES, PARTICULARLY IN THE 
TOBACCO-PROCESSING INDUSTRY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the priority of German 
Patent Applications Serial Nos. 101 20 923.1, ?led on 
04.30.2001 and 101 60 167.0, ?led on 12.07.2001. The 
disclosures of the above German priority applications and of 
each and every US. and foreign patent and patent applica 
tion mentioned beloW are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a device for pro 
ducing Zones of desired air permeability in the enveloping 
material of rod-shaped articles, in particular rod-shaped 
articles in the tobacco-processing industry. The invention 
relates to a beam guiding arrangement for focussing an 
energy-rich beam produced by a radiation source onto the 
enveloping material to form a number of perforation Zones, 
Wherein the number of perforation Zones corresponds to the 
number of partial beams. The invention furthermore relates 
to a multiple beam-generating device that generates a mul 
tiple beam from a single beam. The invention also relates to 
a beam divider, in particular for use in such a device, for 
dividing a beam generated by a radiation source into at least 
tWo partial beams. Finally, the invention relates to a method 
for producing Zones of desired air permeability in the 
enveloping material of rod-shaped articles, particularly in 
the tobacco-processing industry. Such a method comprises 
the steps of focusing an energy-rich beam, produced by a 
radiation source, onto the enveloping material in order to 
form perforation Zones and to generate a multiple beam from 
a single beam. 

[0003] Rod-shaped articles in the tobacco-processing 
industry in this connection are understood to include all 
articles provided With a perforation during production or 
folloWing production. Above all, this refers to ?lter ciga 
rettes, but can also refer to other types of cigarettes, other 
rod-shaped smoking articles or ?lter rods. The enveloping 
material is understood to include tape used for enveloping 
tobacco ropes or ?lter ropes, covering paper tape or sheets 
and the like, Which can be perforated in the form of a 
material Web, ready-to-use sections or as enveloping mate 
rial for the rod-shaped articles. 

[0004] Perforating the enveloping material for cigarettes 
and other rod-shaped smoking articles creates a Zone of 
desired air permeability, through Which the smoker suctions 
in air from the side While smoking. As a result, the shares of 
nicotine and condensate in the smoke are in?uenced, Which 
also affects the taste. A laser is preferably used for perfo 
rating the enveloping material. The radiation from this laser 
is guided via an optical beam-guiding device into the 
respective perforation Zones Where it inserts the desired 
holes into the enveloping material. 

[0005] With the aid of the multiple beam-generating 
device, it is possible to generate double or multiple beams 
for producing at least tWo side-by-side arranged perforation 
tracks in one and the same perforation Zone, Wherein the 
perforation tracks jointly form a perforation pattern in the 
perforation Zone. Through a corresponding guidance and 
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modulation of the double or multiple beams, different per 
foration patterns can be created in dependence on the desired 
requirements. One advantage of forming the perforation 
patterns With several side-by-side arranged perforation 
tracks is that the desired perforation can be realiZed over a 
speci?ed surface and With a speci?c lengthWise expansion. 

[0006] German Patent document 195 30 216 A1 discloses 
a device of the aforementioned type that uses a single laser 
as the radiation source. The multiple beam-generating 
device of the knoWn device consists of a beam divider and 
de?ection mirrors, used to generate tWo beams from the 
single beam emitted by the radiation source. Modern ciga 
rette machines initially produce double-length cigarettes, 
Which are then cut into individual cigarettes. As a result, the 
covering paper tape that connects the tobacco rods With the 
?lter segments, or the connected double-length cigarettes, 
must be perforated in tWo perforation Zones, so that each 
individual cigarette is provided With a corresponding per 
foration Zone. The double or multiple beams of the knoWn 
device are therefore additionally divided into respectively 
tWo partial beams With the aid of the beam divider. The beam 
guiding arrangement of this knoWn device is provided With 
at least one additional de?ection mirror. Thus, the knoWn 
device generates tWo beams, Which are converged in the 
joint perforation Zones to form respectively one multiple 
beam. In addition, the beam-guiding device requires a 
speci?c optical arrangement for focusing the beams in the 
perforation Zones onto the side-by-side extending perfora 
tion tracks. It is important that the double or multiple beams 
are guided at a speci?c and rather acute angle onto the beam 
divider of the beam-guiding device, Which requires an exact 
adjustment of the beam divider and the de?ection mirrors for 
the multiple beam-generating device. 

SUMMARY OF THE INVENTION 

[0007] It is an obj ect of the invention to provide a different 
device and a different method of the aforementioned type. 

[0008] The above and other objects are achieved accord 
ing to the invention by the provision of a device for 
producing Zones of desired air permeability in the envelop 
ing material of rod-shaped articles, comprising: a beam 
guiding device for focusing a multiple beam generated from 
a single energy-rich beam originating from a radiation 
source onto the enveloping material in order to create 
perforation Zones; and a multiple beam-generating device 
located for creating a multiple beam from the single energy 
rich beam, the multiple beam-generating device comprising 
at least one optical element that is ?xed relative to the single 
energy-rich beam in an operating position of the optical 
element. 

[0009] Thus, the foregoing and other objects are solved 
according to the invention in that the multiple beam-gener 
ating device of a device of the aforementioned type is 
provided With at least one optical element that is ?xed in its 
operating position, relative to the beam from the radiation 
source. 

[0010] Optical elements of this type are available for 
generating the desired multiple beams. With the aid of the 
invention, it is possible to realiZe a simple multiple beam 
generating device and, in the process, essentially omit all 
moving optical elements, and those optical elements sus 
ceptible to movement, as Well as complex optical arrange 
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ments. The diffractive optical element can be arranged in the 
beam path, either before or after the beam-guiding device. 

[0011] Adiffractive optical element in particular is capable 
of generating the desired slightly diverging double or mul 
tiple beams from a single beam, preferably generated by a 
single source, Without requiring additional separate optical 
elements that may have to be adjusted. 

[0012] To be sure, the use of diffractive optical elements in 
a device of the aforementioned type is knoWn from German 
Patent document 195 11 393 A1 and European Patent 
Application No. 0 761 376 A1. HoWever, the diffractive 
optical elements for the knoWn prior art devices are com 
ponents of the beam-guiding device and are used in the 
beam-guiding device in particular as beam dividers for 
dividing the double and multiple beams existing therein. The 
multiple beam-generating devices of the knoWn systems are 
composed of different optical elements and thus provide a 
different type of structural solution. The prior art does not 
provide a stimulus for using a diffractive optical element, in 
addition to or in place of the beam-guiding device, either in 
the multiple beam-generating device or in place of it for 
generating double or multiple beams before they enter the 
beam-guiding device. The invention therefore cannot sug 
gest itself as a result of the prior art. 

[0013] An optical grid is particularly suitable for use as 
diffractive optical element. 

[0014] A different advantageous embodiment is provided 
With an optical element that generates a multiple beam With 
an even number of partial beams, Which exit at an angle 
relative to each other. This embodiment is distinguished by 
an optical element designed so that a ?rst partial beam of the 
multiple beam exits in the direction of or along the axis of 
the beam entering the optical element and that the additional 
partial beam(s) of the multiple beam exits (exit) the optical 
element at an angle to the direction or axis of the beam 
entering the optical element. This design makes use of the 
knoWledge that a stray beam as a rule develops unavoidably 
in the direction of the beam path for the incident beam. With 
the present design, the stray beam is cleverly used to form 
the ?rst partial beam itself, so that the stray beam no longer 
interferes, but is useful. The ?rst partial beam that is 
essentially formed by the stray beam and exits the optical 
element in the direction of the beam path axis for the 
incident beam therefore is not diffracted and can be called a 
partial beam of Zero diffraction order. The second partial 
beam can be called a partial beam of the ?rst diffraction 
order and additional partial beams can, if applicable, be 
called partial beams of the nth diffraction order. 

[0015] The optical element preferably generates a multiple 
beam With tWo partial beams that diverge at an angle to each 
other, Wherein the optical element is designed such that the 
?rst partial beam of the multiple beam exits in the direction 
or along the axis of the beam entering the optical element 
and thus forms the partial beam With Zero diffraction order. 
The second partial beam exits at an angle to the direction or 
the axis of the beam entering the optical element and thus 
forms the partial beam of the ?rst diffraction order. For this, 
the optical element should advantageously be designed such 
that an additional partial beam that is mirror-symmetrical to 
the second partial beam, relative to the axis, is essentially 
suppressed. The additional partial beam that must be sup 
pressed is a partial beam of the 1St diffraction order. The 
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additional partial beams of the 2nd to the nth diffraction order 
can, if necessary, be suppressed in the same Way. 

[0016] The previously speci?ed object is furthermore 
solved according to the invention in that for a method of the 
aforementioned type, the beam is fanned out in a diffractive 
optical element into an even number of partial beams that 
diverge at an angle to each other in order to form the 
multiple beam. 

[0017] The optical element should be arranged such that it 
can be removed from the beam path. An arrangement of this 
type is advantageous for exchanging, for example, the 
optical element in vieW of different requirements. This 
embodiment is furthermore advantageous if it is desirable to 
insert a single perforation track into the perforation Zone in 
place of several side-by-side extending perforation tracks. In 
that case, the optical element can be removed easily and is 
ineffective When sWiveled out of the beam path. Finally, 
removing the optical element Will also simplify the main 
tenance. The optical element preferably should be arranged 
such that it can be pivoted from the beam path. In the ?rst 
position Where it is pivoted into the beam path, the optical 
element effectively generates the double and multiple 
beams. In this ?rst position, the optical element according to 
the invention is ?xed relative to the beam path, meaning to 
the beam generated by the radiation source. 

[0018] The beam-guiding device is normally installed 
inside a housing, Which can also be called a beam-divider 
head. In a case of that type, it is advantageous if a holding 
element for holding the optical element is provided on or 
inside the housing. The optical element should preferably sit 
on the holding element, so that the optical element is 
supported by the holding element. 

[0019] For the previously mentioned reasons, the holding 
element should be mounted on or in the housing such that it 
can be detached again. 

[0020] The holding element should be arranged so as to be 
movable inside the housing and should be pre-stressed With 
a spring in the direction aWay from the housing. This 
embodiment is advantageous if the housing is ?anged With 
the side that supports the holding element to a machine, 
since the holding element is then secured relative to such a 
machine through the pre-stressing. 

[0021] Means for detecting the presence of the housing 
and/or the holding element can preferably be provided When 
arranged on a machine for producing rod-shaped articles. 
This arrangement has technological advantages for the pro 
duction process. 

[0022] The holding element for another embodiment that 
is particularly preferred at present is a tube through Which 
the radiation is guided and Which preferably has the optical 
element installed at the tube end that facing the beam 
guiding device. For an easier handling, it should be possible 
to ?t the tube into the housing. 

[0023] The beam-guiding device should advantageously 
have optical focusing means, designed to generate converg 
ing beams and to focus these onto the perforation Zones on 
the enveloping material. 

[0024] Another embodiment, Which is particularly pre 
ferred at present and for Which the multiple beam-generating 
device forms a multiple beam from the single beam emitted 
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by the radiation source, is provided With a beam divider that 
divides the multiple beam into at least tWo partial beams. 
The beam-guiding device focuses the partial beams from the 
beam divider onto the enveloping material for creating 
perforation Zones, Wherein the number of perforation Zones 
corresponds to the number of partial beams. This embodi 
ment distinguishes itself in that the multiple beam-generat 
ing device consists of a single optical element that is ?xed 
in its operating position relative to the beam from the 
radiation source. A single optical element is thus provided 
for this embodiment, Which is installed in the beam path in 
front of the beam-guiding device. 

[0025] The optical element can also be arranged in the 
beam path in front of the beam divider. The optical element 
in that case should basically be arranged as close as possible 
to the beam divider, meaning at the shortest distance thereto, 
to avoid excessive divergence of the double or multiple 
beams generated by the optical element before they enter the 
beam divider. There, they are divided into one or several 
partial beams, are subsequently transmitted further by the 
beam-guiding device and are again converted to converging 
partial beams for focusing onto the perforation Zones. 

[0026] The optical element for this embodiment can alter 
natively also be integrated into the beam divider of the beam 
divider arrangement, thus making it possible to keep the 
required space as small as possible. The beam divider 
simultaneously can also form the optical element, so that 
only a single optical component can be provided, Which 
combines the functions of beam divider and optical element. 
An integrated beam divider of this type otherWise forms a 
separate aspect of the invention. 

[0027] A further alternative embodiment of the invention 
is provided With a beam divider arrangement that divides the 
energy-rich beam generated by the radiation source into at 
least tWo partial beams. For this, beam-guiding device 
focuses the partial beams onto the enveloping material in 
order to generated a number of partial beams corresponding 
to the number of perforation Zones, Wherein the multiple 
beam-generating device forms a multiple beam from each 
partial beam. The multiple beam-generating device of this 
embodiment is distinguished in that it has an optical element 
for each partial beam, Which is ?xed in its operating position 
relative to the respective partial beam, Wherein the multiple 
beam-generating device is generally arranged in the beam 
path behind the beam divider arrangement. Since a separate 
optical element is provided for each partial beam, the 
multiple beam-generating device of this embodiment still 
has a number of optical elements that correspond to the 
number of partial beams. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] These and other features and advantages of the 
invention Will be further understood from the folloWing 
detailed description of the preferred embodiments With 
reference to the accompanying draWings. 

[0029] FIG. 1 shoWs a schematic representation of a 
knoWn ?lter-attachment machine. 

[0030] FIG. 2 shoWs a schematic representation of an 
embodiment of a perforation device according to the inven 
tion arranged in the ?lter-attachment machine shoWn in 
FIG. 1. 
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[0031] FIG. 3 shoWs a detailed, cross-sectional represen 
tation of a beam-divider head for the perforation device 
shoWn in FIG. 2, in a ?rst embodiment (a) and a second 
embodiment 

[0032] FIG. 4 schematically shoWs the machine-side end 
of a tube With coding device, arranged in the ?rst embodi 
ment of a beam-divider head according to FIG. 3a. 

[0033] FIG. 5 schematically shoWs a cross section of a 
?xed, diffractive optical element in a ?rst embodiment (FIG. 
5a) and a second embodiment (FIG. 5b). 

[0034] FIG. 6 schematically shoWs an integrated optical 
component as a third embodiment, Which combines the 
characteristics of a diffractive optical element With a beam 
divider, Wherein FIG. 6a shoWs an enlarged detail of the 
component in the cross section. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] The ?lter-attachment machine according to FIG. 1 
is knoWn per se and is described only brie?y in the folloW 
ing, With respect to design and mode of operation. 

[0036] An intake drum 1 transfers the cigarettes produced 
on a cigarette-production machine to tWo staggering drums 
2, Which rearrange the cigarettes and move them in roWs of 
respectively tWo items With an intermediate space betWeen 
the cigarettes to an assembly drum 3. The ?lter rods travel 
from a magaZine 4 to a cutting drum 6, are cut With tWo 
circular knifes 7 into ?lter plugs of double the usable length 
and are staggered on a staggering drum 8. With a pushing 
drum 9 they are aligned to form a roW of successively 
arranged plugs and are deposited by an acceleration drum 11 
into the intermediate spaces betWeen the cigarette roWs on 
the assembly drum 3. 

[0037] The cigarette-?lter-cigarette groups formed in this 
Way are pushed together, so that they are ?tted tightly 
against each other in an axial direction. Subsequently, they 
are taken over by a transfer drum 12. A covering paper tape 
13 is pulled off a paper bobbin 14 With the aid of a feed 
device in form of a WithdraWal roller 16. The covering paper 
tape 13 is guided around the sharp edge of a pre-breaker 17, 
is coated With glue from the glue spreader 18 and is cut on 
a deposit roller 19 With the aid of a knife drum 21. The cut 
sheets of covering paper are attached to the cigarette-?lter 
groups on the transfer drum 12 and are rolled With the aid of 
a rolling hand 23 on a rolling drum 22 around the cigarette 
?lter groups. 

[0038] The double-length ?lter cigarette groups, produced 
and completed in this Way, are supplied via a drying drum 
24 to a cutting drum 26 and are fashioned into individual 
?lter cigarettes on this drum by cutting through the center of 
the ?lter plugs. At the same time, defective ?lter cigarettes 
are discarded. A turning device 29 that cooperates With a 
transfer drum 27 and a gathering drum 28 turns a ?lter 
cigarette roW and simultaneously transfers it via the transfer 
drum 27 and the gathering drum 28 to the ?lter cigarette roW 
passing through, Which roW is not turned. The ?lter ciga 
rettes are moved via a test drum 31 to a rejection drum 32 
Where the ?lter cigarette heads are scanned prior to the 
discarding operation. A delivery drum 34, Which operates 
jointly With a braking drum 33, deposits the ?lter cigarettes 
on a delivery belt 36. 
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[0039] The ?lter attachment machine includes a laser head 
37 either in the region of the covering paper tape 13 or the 
region of a lateral conveyor. In the present case, it is 
assigned to the drying drum 24 or the gathering drum 28. 

[0040] Referring to FIG. 2, there is shoWn the laser head 
37 Which is a component of an optical perforation device 
according to a preferred embodiment of the invention. Laser 
head 37 functions as a radiation source for generating and 
emitting a laser beam 38. The perforation device shoWn in 
FIG. 2 furthermore is provided With a housing 40 that forms 
a beam-divider head. The laser beam 38 enters the housing 
40 through an opening 42 that is facing the laser head 37. 
Inside the housing 40, the laser beam hits a beam divider 44 
arranged therein, Which divides the laser beam 38 into a ?rst 
beam 46 and a second beam 48. For the exemplary embodi 
ment shoWn, the beam divider 44 consists of a semi 
permeable mirror that re?ects the ?rst beam 46 and alloWs 
the second beam 48 to pass through. While the re?ected ?rst 
beam 46 is guided to a ?rst beam head 50, the transmitted 
second beam 48 is directed toWard a de?ection mirror 52, 
Which de?ects the second beam 48 in the direction of a 
second beam head 54, so that the second beam 48 extends 
at a distance and parallel to the ?rst beam 46. The beam 
heads 50 and 54 have corresponding optics for generating 
corresponding converging ?rst and second beams 56 and 58 
from the ?rst and second beams 46 and 48, Which are 
focused onto the perforation Zones 62 and 64 on a covering 
paper section 60. 

[0041] The covering paper section 60 shoWn in FIG. 2 
represents either a portion of a covering paper tape 13 (see 
FIG. 1) or a section of enveloping material for an already 
produced double-length cigarette. As previously mentioned, 
double-length cigarettes of this type are produced during the 
manufacturing process by inserting a double-length ?lter 
segment betWeen tWo axially aligned tobacco ropes and 
covering this group of tobacco rods and ?lter segment With 
a coating paper covered With glue. In order to perforate the 
enveloping material of a double-length cigarette produced in 
this Way, the double-length cigarette is conveyed on a drum. 
In the case of the ?lter attachment machine shoWn in FIG. 
1, they are conveyed on the drying drum 24 or the gathering 
drum 28 to the focusing region for the tWo beam heads 50 
and 54. By means of a counter-rolling surface, the double 
length cigarettes are turned back by 360° in the focusing 
region of the beam heads 50 and 54, Wherein they stand still 
With respect to the beam heads 50 and 54. In this Way, the 
cigarettes are provided With ring-shaped perforation tracks 
or puncture roWs in the perforation Zones 62 and 64. A 
conveyor for the locally ?xed rotation of the cigarettes is 
described and illustrated in detail, for example, in German 
Patent document DE 27 54 104 C2, and European Patent 
application No. 1 018 392 A1. 

[0042] The beam divider head of the perforation device in 
FIG. 2 is shoWn in further detail in a cross-sectional vieW of 
a ?rst embodiment shoWn in FIG. 3a. In contrast to FIG. 2, 
FIG. 3a only shoWs the axes of the corresponding beams 38, 
46, 48, 56 and 58. FIG. 3a shoWs that the previously 
mentioned beam divider 44 is positioned inside the housing 
40 along With the also mentioned de?ection mirror 52. The 
previously mentioned beam heads 50 and 54, arranged on 
the housing 40, are also shoWn in FIG. 3a. The beam heads 
50 and 54 contain focusing optics, of Which a lens 74 in the 
second beam head 54 is shoWn as an example in FIG. 3a. 
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[0043] A tube 76 is ?tted into the opening 42 of housing 
40 (compare also FIG. 2) that faces the laser head 37. This 
tube extends from the opening 42 until just before the beam 
divider 44. Accordingly, the housing 40 is provided With a 
holloW-cylindrical section that holds the tube 76. The tube 
76 is arranged approximately coaxial to the axis of the beam 
38 emitted by the laser head 37. Tube 76 has an end 76a that 
is adjacent to the beam divider 44 and Which is provided 
With a diffractive optical element (DOE) 80 that generates a 
slightly diverging double or multiple beam 39 from the beam 
38. FIG. 3a only shoWs the axis of this beam 39. FIG. 2 
shoWs that the diffractive optical element 80 for the exem 
plary embodiment shoWn herein generates a double beam 39 
from the beam 38 emitted by the laser head 37, Which double 
beam consists of tWo partial beams 39-I and 39-II. The 
diffractive optical element 80, Which is preferably designed 
as an optical grid, consequently acts as beam multiplexer. 

[0044] The double beam 39 generated by the diffractive 
optical element 80 is subsequently divided by the beam 
divider 44 in the above-described manner and is correspond 
ingly focused by the beam heads 50 and 54, as shoWn in 
FIG. 2. Corresponding to the partial beams 39-I and 39-II, 
the ?rst beam 46 that is re?ected by the beam divider 44 
comprises tWo partial beams 46-I and 46-II and the associ 
ated converging beam 56 that is generated by the ?rst beam 
head 50 consists of tWo partial beams 56-1 and 56-11. The 
second beam 48 that penetrates the beam divider 44 consists 
of tWo partial beams 48-I and 48-II and the associated 
converging beam 58, generated by the second beam head 54, 
comprises tWo partial beams 58-I and 58-II. 

[0045] With the aid of the double beam divided in this 
Way, several side-by-side arranged roWs With holes can be 
created in each perforation Zone 62, 64 on the covering 
paper segment 60, Wherein the exemplary embodiment 
shoWn in FIG. 2 has tWo side-by-side arranged roWs of 
holes for each perforation Zone 62, 64. The laser head 37 
generates the pulsating laser beam 38 for inserting discrete 
holes into the perforation Zones 62 and 64 (compare FIG. 2). 
By adjusting the pulse sequences, it is thus possible to have 
many different perforation patterns and, in particular, a 
differing division of the respective roW of holes. In the 
process, a hole is simultaneously inserted in each roW of 
holes in each of the tWo perforation Zones 62, 64. Thus, a 
pair of holes is produced simultaneously in each perforation 
Zone 62, 64, Wherein respectively one hole is assigned to the 
one roW of holes and the other hole to the other roW of holes. 
The holes of the one pair are positioned on a line that extends 
parallel to the longitudinal or rotational axis of the cigarette 
or at an angle thereto, depending on the alignment of the 
diffractive optical element 80. The diffractive optical ele 
ment 80 for the exemplary embodiment shoWn in FIG. 2 is 
adjusted such that hole pairs are simultaneously created, 
Wherein both holes are offset relative to each other in the 
circumferential direction of the cigarette. 

[0046] The tube 76 of the exemplary embodiment shoWn 
in FIG. 3a is ?tted through the opening 42 and is pre 
stressed by a spring 82 in the direction toWard the opening 
76. With its outer end, the tube rests against a machine, not 
shoWn in FIGS. 2 and 3, to Which the housing 40 is ?anged. 
The tube 76 can thus be secured relative to the machine. The 
machine in question is a ?lter-attachment machine, previ 
ously described With the aid of FIG. 1. 



US 2002/0158050 A1 

[0047] As previously mentioned, the tube 76 With the 
diffractive optical element 80 attached thereto is ?tted into 
the housing 40 and is thus positioned detachable on the 
housing 40. The tube 76 and the diffractive optical element 
80 attached thereto can thus be replaced easily or, if only one 
roW of perforations is desired, can be omitted to prevent the 
creation of double or multiple beams. 

[0048] FIG. 3b shoWs a second embodiment of the optical 
arrangement housed inside the housing 40. This embodi 
ment differs from the ?rst embodiment in FIG. 3a in that the 
diffractive optical element 80 is not attached to a tube, Which 
is missing here, but is secured via a joint 84 pivoting to the 
inside of housing 40. The diffractive optical element 80 can 
therefore be moved betWeen a ?rst position and a second 
position. In the ?rst position, it is arranged in the beam path 
of beam 38, ?xed relative to this beam, and generates the 
previously mentioned double or multiple beam, While in a 
second pivoted-aWay position, it is pivoted out of the beam 
path of beam 38 and is thus ineffective. In the latter position, 
it is not possible to form multiple roW perforations. 

[0049] The housing 40 shoWn in FIGS. 3a and 3b is 
preferably ?anged onto a machine, as mentioned before, eg 
the ?lter-attachment machine previously described With the 
aid of FIG. 1. Suitable detection means can be used to detect 
the presence of the housing 40, Which has process-techno 
logical advantages. 

[0050] With the ?rst embodiment shoWn in FIG. 3a, 
means of this type can also be provided on the tube 76 to 
detect Whether the tube 76 has been inserted and, if neces 
sary, Which tube and Which diffractive optical element is 
used at the moment, provided corresponding coding options 
exist. Such an option is presented as an example in FIG. 4, 
Where the machine-side end of the tube 76 is provided With 
recesses 77 that form a coding. A group of initiators 90, 
arranged on the machine (not shoWn herein), registers the 
existence or lack of recesses 77. As a result, the binary 
coding is detected and is transmitted as a signal via a control 
line 92 to a machine control that is not shoWn in the Figures. 

[0051] TWo embodiments of a diffractive optical element 
are shoWn as examples in, respectively, FIGS. 5a and 5b, in 
a schematic cross-section. 

[0052] With the ?rst embodiment 80a shoWn in FIG. 5a, 
the impinging beam 38 is divided into tWo partial beams 39-1 
and 39-11, Which extend angle-symmetrical to the impinging 
beam 38. Accordingly, the tWo partial beams 39-1 and 39-11 
diverge at approximately the same angle to the axis A. The 
tWo partial beams 39-1 and 39-11 of this embodiment are 
diffracted in the same Way, but in different directions. 

[0053] In the second embodiment 80b, on the other hand, 
the tWo partial beams 39-1 and 39-11, formed from the 
impinging beam 38, extend non-symmetrical to the axis Aof 
the impinging beam 38. The ?rst partial beam 39-1 does not 
experience diffraction, but exits the diffractive optical ele 
ment 80b in the same direction from Which the impinging 
beam 38 enters the diffractive optical element 80b. The axis 
A of the ?rst partial beam 39-1 thus coincides With the axis 
of the impinging beam 38. In this second embodiment 80b 
of the diffractive optical element only the second partial 
beam 39-11 is diffracted, Which exits at an angle to the axis 
A. The ?rst partial beam 39-1 can thus also be called a beam 
of Zero diffractive order and the diverging second partial 
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beam 39-11 can be called a beam of the ?rst diffractive order. 
The second embodiment 80b in particular has the advantage 
that the stray beam appearing along the axis A, Which is 
normally not desirable but is unavoidable, is noW used to 
generate the ?rst partial beam 39-1. The diffractive optical 
element 80b should therefore be designed such that an 
additional partial beam, Which is mirror-symmetrical to the 
second partial beam 39-11 relative to the axis A and is a 
partial beam of the —1 diffractive order, is essentially sup 
pressed and does not make an appearance. 

[0054] The angle betWeen the diverging partial beams 
normally is in the range of approximately 1 to 2°. 

[0055] As an alternative to the previously described exem 
plary embodiments according to FIGS. 3a and 3b, the 
diffractive optical element 80 can, for example, also be 
integrated into the beam divider 44. This has advantages 
With respect to space, but does not permit an easy replace 
ment. 

[0056] An integrated optical component can also be pro 
vided for this, Which combines the function of beam divider 
and diffractive optical element. An integrated optical com 
ponent 100 of this type is shoWn schematically in FIG. 6. 
For the embodiment shoWn in FIG. 6a, the surface 100a of 
this integrated optical component 100 has a grid-type struc 
ture, Which not only divides the beam 38 generated by the 
radiation source into a re?ected ?rst partial beam 46 and a 
transmitted second partial beam 48, but at the same time also 
divides the re?ected ?rst partial beam 46 and the transmitted 
second partial beam 48 into a double or multiple beam, as 
shoWn schematically in FIG. 6. 

[0057] It Will be understood that the above description of 
the present invention is susceptible to various modi?cations, 
changes and adaptations, and the same are intended to be 
comprehended Within the meaning and range of equivalents 
of the appended claims. 

What is claimed is: 
1. A device for producing Zones of desired air permeabil 

ity in the enveloping material of rod-shaped articles, com 
prising: 

a beam-guiding device for focusing a multiple beam 
generated from a single energy-rich beam originating 
from a radiation source onto the enveloping material in 
order to create perforation Zones; and 

a multiple beam-generating device located for creating a 
multiple beam from the single energy-rich beam, the 
multiple beam-generating device comprising at least 
one optical element that is ?xed relative to the single 
energy-rich beam in an operating position of the optical 
element. 

2. A device according to claim 1, Wherein the optical 
element comprises a diffractive optical element. 

3. A device according to claim 1, Wherein the optical 
element comprises an optical grid. 

4. A device according to claim 1, Wherein the optical 
element generates a multiple beam With an even number of 
partial beams diverging at an angle to each other and 
Wherein a ?rst partial beam of the multiple beam exits in the 
direction of or along the axis of the beam entering the optical 
element and at least one additional partial beam of the 
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multiple beam exits from the optical element at an angle to 
the direction or axis of the beam entering the optical 
element. 

5. A device according to claim 4, Wherein the optical 
element generates a multiple beam With tWo partial beams 
diverging at an angle to each other, and Wherein the ?rst 
partial beam of the multiple beam exits the optical element 
in the direction of or along the axis of the beam entering the 
optical element and the second partial beam of the multiple 
beam exits the optical element at an angle to the direction or 
axis of the beam entering the optical element. 

6. A device according to claim 5, Wherein the optical 
element is designed so that an additional partial beam that is 
mirror-symmetrical to the second partial beam, relative to 
the axis, is essentially suppressed. 

7. A device according to claim 1, Wherein the optical 
element is arranged for moving in and out of the beam path. 

8. A device according to claim 7, Wherein the optical 
element is arranged for pivoting out of the beam path. 

9. A device according to claim 1, Wherein the optical 
element is arranged such that it can be replaced. 

10. A device according to claim 1, further comprising a 
housing that accommodates the beam-guiding device and a 
holding element for holding the optical element on or in the 
housing. 

11. A device according to claim 10, Wherein the optical 
element is attached to the holding element. 

12. A device according to claim 9, Wherein the holding 
element is fastened detachable to or inside the housing. 

13. A device according to claim 10, Wherein the holding 
element is movably arranged inside the housing and is 
pre-stressed by a spring in a direction aWay from the 
housing. 

14. A device according to claim 10, and further compris 
ing means for detecting the presence of at least one of the 
housing and the holding element When the device is 
arranged on a machine for producing the rod-shaped articles. 

15. A device according to claim 10, Wherein the holding 
element is a tube through Which the radiation is guided and 
the optical element is installed at an end of the tube facing 
the beam-guiding device. 

16. A device according to claim 15, Wherein the tube is 
insertable into the housing. 

17. A device according to claim 1, Wherein the beam 
guiding device includes optical focussing means for gener 
ating converging beams and focussing the beams onto the 
perforation Zones on the enveloping material. 

18. A device according to claim 1, Wherein the multiple 
beam-generating device forms a multiple beam from the 
beam emitted by the radiation source and further including 
a beam-divider for dividing the multiple beam into at least 
tWo partial beams, the beam-guiding device focussing the 
partial beams from the beam-dividing arrangement onto the 
enveloping material in order to form a number of perforation 
Zones that correspond to the number of partial beams, the 
multiple beam-generating device comprising a single optical 
element that is ?xedly positioned in an operating position 
relative to the beam from the radiation source. 

19. A device according to claim 18, Wherein the beam 
dividing arrangement comprises a beam divider and the 
optical element is integrated into the beam divider. 

20. A device according to claim 19, Wherein the beam 
divider simultaneously functions as the optical element. 

21. A device according to claim 1, further including a 
beam-dividing arrangement for dividing the energy-rich 
beam generated by the radiation source into at least tWo 
partial beams; Wherein the beam-guiding device focuses the 
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partial beams onto the enveloping material in order to create 
a number of perforation Zones that correspond to the number 
of partial beams and the multiple beam-generating device 
has an optical element for each partial beam, Which optical 
element is ?xed in its operating position, relative to the 
respective partial beam, for forming a multiple beam from 
each partial beam. 

22. A device according to claim 18, Wherein the beam 
divider divides the beam generated by the radiation source 
into at least tWo partial beams in Which each partial beam is 
in the form of a multiple beam. 

23. A method for producing Zones of desired air perme 
ability in enveloping material of rod-shaped articles, in 
particular in the tobacco-processing industry, comprising: 

generating a single, energy-rich beam by a radiation 
source; 

generating a multiple beam from the single beam by 
fanning out the single beam in a diffractive optical 
element into an even number of partial beams diverging 
at an angle to each other in order to form the multiple 
beam; and 

focussing the partial beams onto the enveloping material 
in order to form the perforation Zones. 

24. Amethod according to claim 23, Wherein a ?rst partial 
beam of the multiple beam exits in the direction of or along 
the axis of the beam entering the diffractive optical element 
and at least one other partial beam of the multiple beam exits 
from the diffractive optical element at an angle to the 
direction or axis of the beam entering the optical element. 

25. The method according to claim 24, Wherein the partial 
beams comprise tWo partial beams that diverge at an angle 
to each other and form the multiple beam, the ?rst partial 
beam of the multiple beam exits in the direction of or along 
the axis of the beam entering the diffractive optical element 
and the other partial beam of the multiple beam exits from 
the diffractive optical element at an angle to the direction or 
axis of the beam entering the diffractive optical element. 

26. A method according to claim 25, Wherein the optical 
element is designed so that an additional partial beam that is 
mirror-symmetrical to the second partial beam, relative to 
the axis, is essentially suppressed. 

27. A beam divider, comprising: 

a beam dividing optical component in Which a beam 
incident on said component is partially re?ected as a 
?rst partial beam and partially transmitted as a second 
partial beam, Wherein the said component includes 
means for forming each of the ?rst and second partial 
beams as a multiple partial beam. 

28. The beam divider according to claim 27, Wherein the 
forming means comprises an optical element integrated into 
said component. 

29. The beam divider according to claim 28, Wherein the 
optical element comprises a grid structure Which divides the 
incident beam into the ?rst and second partial beams and at 
the same time divides each of the ?rst and second partial 
beams into a multiple beam. 

30. Abeam divider for use in a device according to claim 
18 comprising: 

a beam dividing optical component in Which an incident 
beam is partially re?ected as a ?rst partial beam and 
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partially transmitted as a second partial beam, wherein the 
said component includes means for forming each of the ?rst 
and second partial beams as a multiple partial beam. 

31. The beam divider according to claim 30, Wherein the 
forming means comprises an optical element integrated into 
said component. 
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32. The beam divider according to claim 28, Wherein the 
optical element comprises a grid structure Which divides the 
incident beam into the ?rst and second partial beams and at 
the same time divides each of the ?rst and second partial 
beams into a multiple beam. 

* * * * * 


